A set E of integers is called a B h g] set if every integer can be written in at most g di erent ways as a sum of h elements of E. We give an upper bound for the size of a B h 1] subset fn 1 ; : : :; n k g of f1; : : :; ng whenever h = 2m is an even integer:
For the case h = 2 (h = 4) this has already been proved by Erd} os and Tur an (by Lindstr om). It has been independently proved for all even h by Jia 9] who used an elementary combinatorial argument. Our method uses a result, which we prove, related to the minimum of dense cosine sums which roughly states that if 1 1 Mathematics Subject Classi cation: Primary 11B13, 42A05 
Introduction
Let E be a set of integers. For any integer x we denote by r E (x; h) the number of ways x can be written as a sum of h (not necessarily distinct) elements of E. Two sums a 1 + + a h and b 1 + +b h are considered the same if the a j 's are a permutation of the b j 's. A set E of integers is called a B h g] set if r E (x; h) g for all x. A B h 1] set is also called a B h set and B 2 sets are sometimes called Sidon sets (the term \Sidon set" appears with a di erent meaning in harmonic analysis). The letter C stands for an arbitrary positive constant in this paper.
We are interested here in the density of B h g] sets. Considerably more is known about B 2 sets than general B h g] sets ( 8, Ch. 2] is the principal reference). The main reason for this is that a set E is B 2 if and only if all di erences x ? y, for x; y 2 E; x 6 = y; are distinct. Nothing similar is true for B 2 g] sets, for example.
Let F h (n) be the maximum size of a B h set contained in f1; : : :; ng.
It is obvious that F h (n) A h n 1=h and it is the size of the constant A h that we care about in this paper. For h = 2 Erd} os and Tur an 5], using a counting method, have proved F 2 (n) The Cosine Problem: Chowla 4] has conjectured that for any distinct positive integers
This conjecture has remained unproved and the best result known to date is due to Bourgain 2] : min x P N j=1 cos n j x 2 log N for some > 0.
It is easy to see that there are sequences fn j g for which the left hand side of (1) is bounded above by C p N. The author proved in 11] using a probabilistic method that there are very dense such sequences: we can have n N 2N. (This can also be proved using the lower bound on F 2 (n) mentioned above.) In Section 2 we prove that the above density is best possible (Theorem 2).
In Section 3 we use this result to prove the following theorem.
Theorem 1 Let h = 2m 2 be an even integer. Then Results for the case of odd h (B 2m?1 sequences) have been obtained by Li 13] (for B 3 sets), Chen 3] and Graham 7] . Chen and Graham proved that 
Proof: We use the following theorem of Fej er 6]:
Let p(x) be a nonnegative trigonometric polynomial of degree n and constant term b p(0) = 1. Then p(0) n + 1. The obvious inequality above is p(0) 2n + 1. We note that Fej er's theorem is a corollary of the well known theorem of Fej er and Riesz which states that every nonnegative trigonometric polynomial can be written as the square of the modulus of a polynomial of the same degree. 
Let h = 2m 2 be a xed even integer. We shall give an upper bound for the density of B h sets contained in f1; : : :; ng. Theorem 2 is the main tool. In this section C denotes an arbitrary positive constant which may depend on h only.
Let E = fn 1 ; : : :; n k g, 1 n 1 < < n k n, be a B h set. This means that all sums a 1 + + a h with a j a j+1 and a j 2 E are distinct. Consequently the sums of the form 
with a j ; a 0 j 2 A. By canceling 1 and dividing by 2 we have a 1 + a 0 1 = a 2 + a 0 2 = a 3 + a 0 3 : But A is B 2 so for at least one of the above relations, say the rst one, we have a 1 = a 2 and a 0 1 = a 0 2 which contradicts the fact that the rst relation in (7) is non-trivial. Proof: The theorem will be proved if we show that any B 2 2] sequence 1 n 1 < < n k can be extended to a sequence 1 n 1 < < n k < n k+1 < < n l , such that n l = l 
